PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 05-322526 
(43)Date of publication of application : 07.12.1993 



(51)lnt.CI. 



G01B 11/24 




(21) Application number : 04-129058 (71 Applicant 

(22) Date of filing : 21.05.1992 (72)lnventor : 



KOYO SEIKO CO LTD 

HIYAMIZU YOSHINOBU 
NISHIZAKI KATSUTOSHI 



(54) THREE DIMENSIONAL FORM MEASURING APPARATUS 

(57)Abstract: 

PURPOSE: To solve the inconveniences due 
to a blind spot and to simplify the constitution 
of hardware and processing of data by 
converting a plurality of two-dimensional 
image data from a two-dimensional image 
pick-up device to three-dimensional shape 
data by the use of the corresponding 
conversion positional data. 
CONSTITUTION: In order to measure the 
shape of an object 8, an image of a light 
cutting line 10 formed on each of two mirror 
faces of a polygon mirror 3 is photographed, 
and the two-dimensional image data of the 
two images of the cutting line 1 0 
photographed by a camera 1 1 are sent to a 
data processing device 7. In the device 7, 
the two two-dimensional image data are 
converted to a three-dimensional shape data 
positional data Whii Q th~ * o • by the use of the con "esponding conversion 

.s reoeatld S't^^ h tw J !? 8 ' S m ° Ved and rotated > the above manipulation 
is repeated, so that the three-dimensional shape of the object 8 is measured. 




Ko^i^ rr Urin9 d6ViCe made as f change / 

light is irradiated J la device urfde r 2^^!°^ •?? P ' ane " ne with whicn »« 
face of a device under test / htoS^Sii S,,t " ght is formed in the f ™t 

conversion location TaSf onemun^T enS, ° n conflaura t'°n data / using 
device under test, ttS^S^n^lS"!^ Wh ' Ch irradiates s,it «0* * a 
or more plane mirrors which , ? ^ ° r more mirror P ,ar, es, Two 

made to reflect th^hTfromlhe oSS S 3 m ? tUa " y different ,ocatio " a "d 
device under test towards Ihe miTrtln^ 9 P ' ane " ne of the front face of a 
One two-dimensionaMmane oickTn P ° ,ygon mirror corresponds, 
the image of an oJtaTSfflnS Sane 2'?" P icturi2es *° coincidence 

a polygon mirror, and output tSo dfm^^,'" ^ ° r more mirror P' 5 "^ of 
And the thlBe<llA»n8tonoSSaSi^^^ TO, ^ ,ma9e data of each ima 9e. 
the data processor S chan'geTtwo ^0^0^^ by ^ in9 

two-dimensional image pick-up eaubmSnfh? nS '° nal lmage data from 
data using the convent *££V£^^ configuration 



DETAILED DESCRIPTION 




[0001] 



measuring device which uJiri . three -d«mension configuration 

dimensional Ima^^^^SS^T? and the tWO " 

irradiated in more detail Z I Z 9 P ' ane l,ne witn whic h slit light is 

front face of a S^'^r and . 1hh S,it " 9ht is for ™d !n the 

conversion location data 1 three-d.mens.on configuration data / using 

[0002] J " 

^ two-dimensional image 

equipment which imad.ate ; slit I « H?™ ra PiCtUri2es the s,it £»* 

Plane line formed in , devfcS Sunder ?est JSS? Under i est ' and the optical cutting 
dimension configuration ^su^SlLI? 306 f 8 tNs kind of a three " 
image data, and the data processor wS' f d ° UtP u tS that two-dimensional 
data of the optical cuttfng p ane? n J S^" 968 the ^"dimensional image 
equipment into three-dimenston ™n£TJ^T nSi0nal image P ick - u P 

is known. Two-dimensionanmag^S U f 09 co ™ e ™™ location data 

iai image pick-up equipment is usually formed only one. 



JP.63-9602.B etc dead angleS ans,n 9- for example, as shown in 

[0005] 

'^n^^^^^, * ™« above, in the toree- 

ss^feSS^ ^r 5 nsional 

data processing b/the^ntoSfc^ ^h! jangle moreover, it is simple for 

to also offer a cheap mi^Pm^on t re ° f nardvrare . « * for cost 

[0007] dimension configuration measuring device. 

devTeV^ three-dimension configuration measunng 

dimension "mag ^^^S^SL * 1 d r iCe T der test 14 is the thre e 
image data of the , & 38 L° hange 1 the two-dimensional 

the front face of a SevS under teS ^ ^ thiS S,it "' 9ht * f ° med in 
using conversion loc ton data 1 Oni '"' 0 , th 'f - d,me ™°n configuration data / 

at a device under test the oolvLn mirro 9 ? ?i u,pment which irradiat es slit light 
Two or more plane m rrore wWrh 2rT™ Wh '? haS ^ or more mirror P'anes 

=a^ 

two or more two "meSto^^^ f ^ ? 8 d3ta P rocessor which changes 
equipment into thrPP Himon!' ,ma9e data from two-dimensional image pick-up 
d^'SS^WS^ -"flJH^Bon data using the conversion location 
[0008] 

the direction whe ro pfuraS d£, £J£ • * T%1 cuttin 0 " lane lina 
the complicated con^n'S^^ 



data of the optical whole cuttina Dlanp lin^ f nrm ^ 

under test can be obtained and ♦ d ° n the surface of a dev *ce 

test can be performed by fhis COnfi9urat,on measurement of a device under 
[0009] 



iSg 1 Hereaner ' the 6Xam P ,e of '~n is explained with reference to 

£22 r fi9Uration 

Slit light equipment (2) One polygon mS^r ' S 3 ? evice " u nder-test stage (1). 
one two-dimensional image S^p Z^iT^Z I"'"* 0 * 5 (4) ' (5) ' and 
[0011] Stage (1) Device unde test 78) It isTr ^ P roce ^or (7) It has. 
two horizontal directions and pemend r , oriw t r" 9, 3nd Whi,e bein 9 ™™d to 
means which is not illustrated ^Z^-S^"**** mutua,, y ^ tne suitable 
[0012] Slit light equipment^'! D^cfrH * enter,n 9 on vert, 'cal axes. 

and is ,ig ht 

arranged in the location of the opSte?h£ ^ V ' Ce undertest (8)- It is 
arranged in a mutually different ^locaSn AnHlr, P a T mipr ° rs < 4 > and < 5 ) are 
Device under test (8) It Is a ^^mlrot J^?^ m,rror (4) S,it li9ht < 9 ) 
cutting plane line (10) formed I a Z uZi I about * ne ''9™ from the optical 
mirror plane (3a). The 2nd plane nSS ' S m f 6 10 reflect towards th * 1 st 

light from an opt cal cuWng pfane fi^Vm 3 P °< ^ mirr ° r (3) about the 
mirror plane (3b). ConseauentlC in thi 1 ?\ ■* made to refIect toward s the 2nd 
(3), it is the 1st Plane mS P' ane (3a) of a polygon mirror 

direction, the seen images effected aS?" 9 P ' ane Hne (10) " From a 
which looked at the optical cut ng ofaneln 10 ^™ (3) " The imaae 
mirror plane (3b) is reflected ^S^^l^Z^ ^ °* *" ^ 

camera (1 1) wni ? h ha^tSS n *« hM *» te ' evision 
[0015] Data processor (7) Polvaon m.W/^ ?♦ . f ens ,f r 
dimensional image data of^o images o hi * V", Changin9 the two " 
two mirror planes (3a) ( 3 C S£ three *dimin« ° pt,ca ' cuttin 9 P'ane line (10) from 
conversion location data wiroM^Tf configuration data using the 
the microcomputer (i^^SS^ 11 ?^ ? r eXample ' ls instituted by 
conversion k^SS^^^^J^^ the ca,ibrati °n and two * 
[0016] In the above-mentioned °Sf ssors < 7 >- Mem °ry memorizes, 
a calibration is perfomTed th^ ^nvtrtZT^ ^f^™ measuring device, 
dimensional image da?a from aTelS™ ,ocat,on data *>r changing two two- 
configuration data, respecrely are ca HedtTfn*^ int ° three - d 'mension 

-» da * a Processors ^SeESS? ° f meas — ent, and 
[0017] Dev.ce under test (8) When measuring a configuration, it is a polygon 



mirror (3) by the television camera (1 1 ) The twn rfi mQ n.;„ . • 
images of the optical cuttinq Diane ne MnllS? ^ <T e . ns,onal 'mage data of two 
plane line (10) reflected in in JSl? ° i ( } the ,mage of an °P tical cu «ing 
with the television came a M U^Z hZ W3S P icturized . and was picturized 
(7) These two MfflSSffl into three 

actuation, peift^^^^iiS f^' 06 A Ur ?? er test < 8 > b V repeating such 
measured 9 m ' 9rat,on and rotat '°n- A three-dimension configuration is 

was formed in the 

Plane line (10) formed in a f ron Tfece^h on^f p,Ctur,z,na the °P«° a ' cutting 
picturizes from which direct on itirtrT £? t ? ,evis,on camera, even if it 
Pictunze the opS^ *^ *> and to 

picturizes from a direction the nE « ( , f mely ' ,,aht ec l u >Pment (2) If it 
both-sides side (12a) < 12b) of thf o^n n9 t P ' an f line (10) of the P art of the 
1st plane mirror (4)1 f tt ^^t^rff**?" ( V?> ca ™°t be picturized. The 
the groove section (\ \i\ S ? 3 d,rectlon . * 's the 1st side face (12a) of 

side'face £2? althoL^Ln 'S' CUttin 9 P ,ane " ne d 0) of a part is the 2nd 
part cannot 3? rf£SS C^^ryW^ (10) ° f 3 

from a direction, it is the 2nd I side £2^w2? P m,,TOr (5) ,f 11 P icturi ^s 
optical cutting p ane line /inVn ! *u } ° f ^ 9roove section < 12 )- The 

Picturize. The 9 o P ptica. cutt ta^^ffi? ^ f8Ce < 12a >' a,tho ^" it can 
[0019] On the other hand in the case of the 1^ ^ be picturized - 
polygon mirror (3). In the > 1st mfrror o^nJ .Lf ? ^ me " t,oned sample, it is a 
the image of an optical I c^ttin^In? /I of ' * ,S the 1 st p,ane mirror (4)- Since 
in this, i?is the 1st face 7l2^of he (10) See " fr ° m the direction ^ reflected, 
optical cutting plane Tine fl 0) of JZl« * a Tf ! eCtion {12) " Tne lmaae of the 
In the 2nd m?rror plane (3b Ht°s the 2nd 3 ^ Moreover - P^on mirror (3) 
optical cutting plane hne (loVsee th! I? T° r . (5) ' Since tne imaae of a " 
2nd side face (12b) o ^ ,s ref,ected > m this, it is the 

Plane line (10) of a part is reflected S " ( * 12) " ™f ' ma9e of the °P tic al cutting 
mirror planes 3a) (3b Tare doubled 1. h ^ P °J Vg ° n mirr ° r (3 > When two 
whole cutting plane line M m •' J aVmg refIected the image of the optical 
television camera M ?thl i ^ p,ctun2,n 9 these to coincidence with a 
cutting Ptent7i^ of the optical whole 

St r n ? under test (8) - Three - 

- aUaonmirror (3). Although the 

are two, if required by the confiouition ^ °* * P ' ane mirror < 4 > and ( 5 ) 

three or more in these C ° nfigurat,on of a dev '<* under test, it is good as for 

[0021] 

Sring'de'vtel oHh^r/n,'" 9 t ? h ' he ,hree -*™n-°n configuration 

a device-undeXtfron, SsllT^' Wh °' e ° Mina p,ane line f °™* 

— d ab ov e , the SS: SEEKS o f 



testct^ measurement of a device under 

processing by the conflaumtt£ t „h ? V £ te,e y ,s,on "^era is used, data 
becomes cheap. S0TtWare ° f hardware is also 

easy, and cost 
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